HOW DLD ARE ROCKS? e

There are two radioactive isotopes of uranium which geologists can use to
date rocks. Uranium-238 has a half-life of about 4500 million years and
decays, in the end, to lead-208. Uranium-235 has a half life of about 700

million years and decays, inthe end, tolead-207. ¢ =10,
® Plotdecay curves for the two uranium isotopes § é
on two separate graphs. E § e
® For both plots, show the proportion of uranium g § 06
remaining with a scale running from0to 1.0on 5%
the vertical {y-axis). £ g4
& Show time in millions of years on the horizontal
{x-axis). For uranium-238 have a scale from 0 to 0.2
20 000 million years. For uranium-235 have a scale l ~
from 0 to 3500 million years. 00 Time {millions of yezrs)

1 If only 0.4 {four tenths) of the original uranium-238 is leftin a rock sample,
how old is it likely to be?

2 No-one has found a rock on Earth with less than half of its original
uranium-238 left. What does this suggest?

3 Which isotope of uranium can be used to find the age of a rock which is

zbout 100 million years old? Explain your choice. ‘

The diagram shows a bed of

limestone containing fossils. There

are lava flows above and below the

I £ 0
limestone. Analysis of a sample of the ——rp——
lower lava flow shows that it e SN e b

— st

upper lavs flow

. -

contains B0 atoms of uranium-235t0 ~ T
t0 atoms of lead-207. Analysisofa > ‘gressbark ™
sample of the upper leva flow shows
that it contains 130 atoms of uranium-
23510 70 atoms of lead-207.

4 Assume that all the lead-207 has
come from the radioactive decay
of uranium. How many atoms of
uranium-235 did each lava sample contain when they were first formed?

5 From your decay curve for uranium-235, estimate the ages of the two
tava flows.

6 Estimate the age of the limestone.

7 The limestone contains traces of uranium-235.

a Where might this uranium-235 have come from?
b Estimating the age of the limestone from this uranium-235 does not
give a sensible date. Why not?

8 In practice, scientists date rocks several times using the radioactive
isotopes of several elements including uranium, potassium and rubidium. _
Why do they do this?

e ————_

PR L e et gad




o ap Aes fuks 7

D T bS00000 s —» PP -
UBE Tn J00. 00000 s — P27

Qo)

O UBE [0 >[5 - [ON G - SE0 s

VAN 1S OS THIN psE )5 4500 pmow S

TS IMPUE ST 5 NoT dlpgk TEAY S M/mww /gm’
/A/ O/M 1O _MARME  Aedlhey 0 WD gs K To uss

| b b 0w s bose Pay

o we 130405 U235 70 s PEQT
Assuma al P07 (omey (OM (AZSS
lower lava akoys (35 = 100

Wl apgms uBs- 700

lower 403 ey 06— 550 muw vy
W 65C emans 065 —= B0 muw vy
Lingpbope i mawww b 7 8507470 . 510 muw veps a0

o\) The 1135 Coud hove @ GW\ %//WM wel Jova (o' § Oa% " Qtowd

e ﬁss:lf

L D The UBS i fe fmetore

L order to mimmse dwy o aaadoed oy ooy, fovdon Jokve of v

(o] gpomates ~Nspiogtms a faar 2ictuse
G




W 0Ly ps POKS: PscAt of  m23S
TS = 700 Ml I8

O | I ‘| | ‘| —y 1 ¢ T ’I T i T T |
W o 60 80 o Mo Y gy B0 g gy WO 260 %0 0 00

e
]
n
.
v

VR 240 miliigy A LS (M/W@




|
)
]
|
H

How olp M5 poacs? DECAY of 1A238
T'/L= LL§00 - miuazons voas

0 H

1000

! ¥ o t T T

L 6@ G o 129 ot [0 gm Jouo

1= [j00 (miuty veaks)

\V

Tmé
Ditaons o 7o)




